Osteogenesis around CaP-coated titanium implants visualized using 3D histology and micro-computed tomography.
Calcium phosphate (CaP) coatings can enhance the performance of bone implants in compromised conditions, such as osteoporosis. Therefore, this study compared non-coated vs. CaP-coated (n = 8) titanium implants in osteoporotic ovariectomized (OVX) rats. Bone volume (BV) was assessed using micro-computer tomography (micro-CT) and three-dimensional (3D) histology, in three zones from the implant surface. Bone remodeling was assessed using fluorochrome labels and osteoclast staining. Micro-CT and 3D histology showed a BV reduction in OVX animals, of respectively 22.4 and 10.5%. BV was significantly increased inside all zones around CaP coatings, especially in the inner zone of the OVX animals. Fluorochrome labels were predominantly seen when the coating was applied. Osteoclasts were mainly found in the area remote from the surface of non-coated implants in control animals. For the coated implants, osteoclasts were distributed evenly, and present in direct vicinity of the surface. In conclusion, 3D histology is a suitable technique to obtain data and insight into bone architecture around implants at relatively high resolution. Bone formation was significantly reduced in osteoporotic animals. CaP coatings resulted in a higher BV directly around implants installed in osteoporotic animals, enhanced turnover, and a shift of remodeling activity toward the implant surface.